Since 2007, the world has grown accustomed to believing we are experiencing a global economic crisis. Some distinguished economists such as Robert Gordon have even gone so far as to predict permanent stagnation.
(2) This pessimism has been acute among financial sector commentators because of numerous scandals and crises that have beset the industry. Former Federal Reserve Chairman Paul Volker captured the mood well when, in 2009, he famously quipped that the only useful financial innovation in the previous quarter century had been the invention of the ATM.
Volker's not-so-subtle suggestion was that many of the products and services marketed by financial firms in the run up to the crisis had been "fool's gold." (4) Since
Volker, some scholars have found empirical support for the view that efficiency and innovation in finance has been disappointing and downward trending.
However, the post-crisis period also has seen a wave of financial innovation, especially in the UK. New mechanisms for making payments have evolved and proliferated, such as contactless cards. New currencies also have been established, such as Bitcoin and the Brixton pound. (6) And most relevant to the focus of this paper is the growth in sources of credit beyond banks. At the level of wholesale finance, the post-crisis period has seen the continued growth in the size of the shadow banking sector ( Figure 1) . And at the level of retail finance, there has been a boom in Britain in short term, often high interest, lending companies, both on the high street, in the form of pawnshops, and online, the most famous being Wonga. In this paper, we focus on one instance of new financial providers in the UK, namely peer-to-peer (P2P) lending platforms. These are websites where borrowers can solicit funds from investors. Although the exact business model differs from platform to platform, and changes across time, they all roughly work as follows. The platforms act as a broker between borrowers and lenders. Each borrower requests a sum of money-a loan. In most cases, the loan requested by the borrower will be funded by multiple investors. So each loan is comprised of multiple loan agreements with each of the investors. This kind of syndicated lending means P2P is a species of a larger genus of online 'crowdfunding' that involves individuals, or 'the crowd,' pooling their contributions into a larger 'fund.' (7) Generally, loans run between 12 and 60 months, though loan agreements often can be sold before maturity in secondary markets operated by platforms. The platforms typically make their profits by charging various transaction fees at origination. 
P2P lending: a short history
Online P2P lending began in 2005 with the public launch of Zopa in the UK. Like other types of financial innovation in modern history, from the overdraft to the creation of credit default swaps, the UK was precocious. Zopa was also the first P2P platform in the world. Although it is difficult to say with certainty why the UK is continually at the forefront of financial innovation, one explanation is economies of learning. This concept refers to the fact that economic efficiency and the capacity for innovation improves with experience. The implication is that early innovation provides the basis for long-term competitive advantage. The geographic corollary is that innovation in particular industries often clusters in parts of the world-IT in Silicon Valley, for example. In the case of the UK, its history as a financial centre may give it a comparative advantage in generating financial innovation.
The existence of economies of learning mean that innovation should be conceived less as an exogenous shock and more as an embedded process. As we note below, this view of innovation corresponds to how entrepreneurs describe their experience of it.
Like comparative advantage among countries, individual skill develops from learning in the course of doing. (15) Innovation is the fruit of sustained reflection and involvement in existing commercial practice rather than a radical break from it.
When we interviewed Rhydian Lewis, CEO of RateSetter, and Andrew Mullinger, end-to-end online application for credit cards, and created the UK's first online fund supermarket. The fact that Egg enjoyed early commercial success, despite exclusively interacting with its customers online, later instilled confidence in Zopa's founders in the prospects for a purely online intermediary. Also, the fact that Duval, Alexander and Nicholson focused on unsecured personal loans while working at Egg goes a long way towards explaining why it was in this asset class, rather than another, that P2P first developed.
Of the three founders, Nicholson is largely regarded as the father of the P2P idea. As
Giles Andrews, Executive Chairman of Zopa and, until recently, its CEO, told us:
"Zopa was Dave's idea." When we interviewed Nicholson, we asked him to reflect on the train of thought that led him to imagine P2P lending: 
Nicholson's recollection of the early part of the thought process that led him to conceive of P2P lending is notable. Rather than, in the first instance, trying to imagine the future of finance, Nicholson started by casting his mind back to the past and to first principles: Nicholson's reflections about what banks fundamentally do led him to think of them as the union of "two markets": a borrowers' market (loans) and a lenders' market (deposits). He and his colleagues at Egg spotted opportunities in both. In the borrowers' market, they projected that a growing part of the population would become what they dubbed "free formers"-contract workers not in full-time employment-who were creditworthy but unable to access credit from banks. In the lenders' market, they thought they could win over two groups. First, those who would see "a social angle" and feel that by lending directly, instead of indirectly, they had "some real connection to where their money would end up." And second, that they could cater to savvy financiers who would see in P2P loans a new asset class through which to reduce risk by diversifying their portfolios.
Conceiving of banks in these terms, Nicholson and his colleagues scoured the horizon for techniques that could enhance the functioning of both. They envisioned the lending market operating along the lines of an eBay auction, with lenders bidding to fund part or the whole of a loan requested by borrowers, with 'winning bids' going to those who offered the best terms (the lowest interest rate). On the borrowers' side, their source of inspiration was the corporate bond market. In particular, they envisioned assigning individuals public credit ratings, just as corporations are assigned public grades by credit rating agencies. In 2013, we conducted research that built on Funding Circle's precedent with the inclusion of loan-level data from RateSetter and Zopa. Our resulting research report, (18) At the time we conducted our research, there was also much discussion that the rate of return on P2P investments exceeded equity returns from investing in small companies. See Moules, J (2013), 'Peer lending beats equity returns', Financial Times, 25 June 2013, http://www.ft.com/cms/s/0/318cd08e-dd8f-11e2-892b-00144feab7de.html#axzz45FTMWJ6Z. It is also difficult for many ordinary individuals to have the opportunity to directly invest in small, early-stage enterprises via the equity market. This is because investment banks distribute shares in newly listed companies mostly to institutional and high net worth individuals. The stacked graph on the left allows users to discover regional details such as the average and median amounts lent and received. The bar graph at the top gives a high-level overview of loans funded and received by postcode. As of May 2013 in the EC postcode, the median amount borrowed (received) was £24,000 but the postcode as a whole was a net creditor, lending £4.36 million against £1.52 million contracted as debt.
We wanted our project to make three key contributions to academic and policy discussions happening at the time.
The first was to contribute to a growing economics literature exploiting massive micro-level datasets. (24) A key message of our project was that these 'big data' are analytically tractable with the right statistical and visualisation tools.
Second, we wanted our project to benefit consumers by giving them a more comprehensive picture of market prices to aid their financial decision-making.
Finally, we hoped our project would encourage banks to disclose similar data. And they did. Following calls by the Government at around the same time, they started disclosing postcode-level lending data.
(26)
The regional geography of P2P lending in the UK
Our research focused on the geography of lending for two reasons. First, there are longstanding concerns in the UK about a perceived 'North-South' divide along many dimensions including access to finance, with the North perceived to be at a disadvantage when compared to regions in the South, particularly London.
(27) Hence we were interested in understanding how, if at all, P2P platforms were bridging this perceived regional funding gap.
Our second reason for focusing on the geography of the market was more pragmatic.
Although all the P2P platforms in our sample provided loan-level data with a number of attributes, their definition was not the same across platforms. For example, while all three P2P platforms documented the purpose of the loan, these descriptions were Focusing on geography meant working with data that was already standardised in terms of postcode.
An important limitation of our study is that we did not focus on defaults and rates of recoveries because the industry was still in its infancy. Recently some commentators, including Lord Adair Turner, have warned that P2P lenders may manifest significant losses in the near future. (29) No reliable inferences about the riskiness of the industry can be made from our study.
Our empirical results now follow.
Overall statistics for nearly 14 million loan agreements
The data contained all loans intermediated by Zopa, Funding Circle and RateSetter over 32 months, from October 2010 to May 2013. This sample reflects the earliest date on which all three platforms were in operation, up to the date when we conducted our research. As this was the first time a combined analysis had been produced, we spent substantial effort harmonizing the datasets.
The basic unit of analysis in the data was loan agreements rather than loans because We identified 48,891 lenders and 59,851 borrowers in the data. These are estimates.
We interpreted each loan ID and counterparty postcode to be distinct agents.
However, there may have been cases where two different lenders lived in the same postcode or instances where the same person or company took out more than one loan.
Geographic flows show four regions were investing more than they borrowed
Each loan agreement in the dataset had a postcode for the lender and the borrower.
Therefore, we could calculate regional flows at different geographical levels. These were geographical flows at origination. We emphasize this point because certain P2P platforms have secondary markets that allow the original lender to sell their rights to the remaining repayments from the borrower to other investors. Thus, the recipient of cash flows from a loan part at a later point in its lifecycle may not be the original lender. Since loan agreements often change hands, we focused on the original lenders'
(30) All R code is available on GitHub: https://github.com/theodi/R-projects/tree/master/peer-to-peer.
postcodes rather than where cash flows were flowing at the point in time when we conducted our study. Table 2 aggregates postcode data at a regional level. Unsurprisingly, London was the biggest lender by value. It was also the second biggest borrowing region, after the South East. We found four regions were investing more than they borrowed: London, South East, South West and the East of England. All four regions are in the South of the UK. However, it is important to bear in mind that the regional allocation of funds is not a deliberate decision made by investors for Zopa and RateSetter. Therefore, the resulting regional allocation of funds may reflect other variables.
We then combined the loan-level P2P data with other available sources. We found variation in loan terms between regions to be surprisingly low. On average, interest rates on the loans in our dataset were between 6.1% and 6.7% and had a term of 37 to 41 months. We did not find any obvious pattern when it comes to the interest rates paid by borrowers. By contrast, the lowest rates received by lenders were in the East of England. This stems from the fact that, for whatever reason, the term length of an average loan in this region was shorter than in other parts of the UK. Figure 5 displays a histogram of loan rates for each of the regional flows. Figure 6 displays a histogram of the term length of the loans. 
Why and how P2P lending matters in the UK
The UK P2P market grew rapidly from practically nil before the financial crisis to over £500 million in cumulative gross lending as of May 2013 when we conducted our research. Two factors explain the increased public prominence of P2P lending in the UK. First, there is the extraordinary growth rate of the market relative to the rate of net bank lending recently. Second, there is the direct and indirect support for the industry from the public sector and regulatory bodies. Let us take these in turn.
The first point to note is the growth rate of the sector. Nesta, a UK-based think-tank, has estimated that in recent years the growth rate of P2P lending has been triple digits, while during the same period net bank lending, that is, gross lending minus repayments, has been volatile and sometimes negative. Here the growth of P2P lending has been driven by supply and demand factors. On the supply side, when it comes to lending, some sector enthusiasts claim that the main drivers have been ideological. In the memorable rhetorical pitch of the crowd-funding platform However, results from a survey conducted by Nesta in 2014 suggest that the main motivation for lenders is pecuniary. When asked why they were participating in the P2P market, 82% of surveyed lenders on peer-to-business lending sites ticked "To make a Financial Return" as very important, while only 35% ranked "To have control over where my money goes" of similar significance. (33) Likewise, while 78% of lenders supplying funds through P2P consumer lending sites cited the interest rate available as very important, just 35% of those surveyed ranked "supporting an alternative to the big banks" of equal significance. (34) Shifting focus from supply to demand factors, the Nesta survey found that borrowers' main motivations mirrored those expressed by lenders. For example, surveyed borrowers using P2P consumer lending sites ranked the interest rate available as their major motivation for participating in the market. (35) A second factor responsible for the increased prominence of P2P lending in the UK is interest and encouragement from public sector and regulatory bodies. The UK Government Department for Business, Innovation and Skill and, latterly, its subsidiary, the British Business Bank, have invested nearly £200 million in P2P platforms, often by topping up the remaining unfunded portion of near-fully funded loans. (36) Such funding is not only financially but also symbolically important.
Arguably, it has boosted public confidence to participate in the market. (37) The same can be said of the fact that the Financial Conduct Authority started to regulate the sector from 1 April 2014. Broadly speaking, the regulation sets minimum standards for the equity P2P platforms must raise and maintain in order to operate. It also stresses the importance of platforms making honest disclosures about the risks to which investors are exposed. (38) Arguably, P2P regulation, like regulation in general, has had the effect of 'crowding in' participants because it gives them the perception that markets are fair and orderly. (39) The announcement by the Government that interest from P2P loans can be shielded from tax as part of tax-free individual saving accounts (ISAs) from 6 April 2016 is likely to boost P2P business. (40) The impact of P2P lending on conventional banks
Looking ahead, we envision two key impacts the P2P lending sector may have on the conventional banking sector:
1. reduced rates on unsecured personal loans brought about by competition from P2P platforms, putting downward pressure on bank profitability in this product line; and 2. a model for banks as they shift their distribution channels from brick-andmortar branches to internet and mobile services.
Although there is P2P lending to fund businesses and real estate, we think consumer credit is the area where banks will face most competition from online platforms. In part, this is because it is the asset class in which P2P emerged and is most mature. For example, one striking fact to emerge from Nesta's survey of the industry is the difference in the credit profile of individual and business borrowers on P2P platforms.
In the P2P market for personal loans, 59% of respondents sought funding from banks at the same time they applied for a P2P loan, and 54% were granted it but chose to fund themselves via the platforms. By contrast, in the market for P2P business loans, 79% sought funding from banks but only 22% were granted it. We have presented qualitative evidence that innovation in finance often evolves through reconsideration by entrepreneurs of its foundations, rather than enacting a break from these. We also discussed the geography of lending and borrowing created through these platforms based on a quantitative analysis of nearly 14 million loan agreements. Finally, we offered some reflections on the reasons why P2P lending has risen to prominence, and speculated on the impact the sector may have on the conventional banking sector. Competition from the P2P sector may benefit consumers over the long-term by reducing the price for unsecured personal loans, and by encouraging banks to enhance their digital offer. 
